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Introduction
The Et-group on the 4-position of the triazole ring rules out the possibility of 2,4-bi-co-ordination of the ligand, as found in the layered structures of /?-Ni(trz)2(NCS)2 and related compounds with Mn, Fe, Co and Zn [1, 2] . It is to be expected, that 4-ethyl-l,2,4-triazole gives rise to complexes with 1,2 bridging Ettrz units or to compounds with Ettrz coordinating by only one N atom. 1,2 bridging triazoles occur in CuCl2 • trz [3] and in Ni3(trz)6(H20)6(N03)6 • H20 [4] . Triazole units coordinating by only one N atom are known for the compound Mn(trz)(H20)4 • SO4 [5] . Both monodentate and bidentate coordinating ligands were found for the complex Mn2(4-Metrz)5(NCS)4 [6] .
The results of magnetic susceptibility measurements of the title compound strongly suggest, that either linear chains of bridged Ni atoms are present, or that the compound is built up of linear clusters containing an even number of Ni atoms [7] . Based on infrared data and on stoichiometric grounds a dimeric structure was thought to be the most acceptable possibility. To test the validity of this idea, a crystal structure determination of this compound was undertaken.
Experimental

Starting materials
Ettrz was prepared as described elsewhere [8, 9] . Commercially available chemicals were used without further purification.
* Reprint requests to Drs. G. Vos. 0340-5087/81/0700-0809/$ 01.00/0
Preparation of Ni2( Ettrz)a(H20) (NCS)A • 2.5 H20
5 mmol of Ni-nitrate were dissolved in about 15 ml of H20. A solution of NH4SCN (10 mmol) in H2O (15 ml) was added rapidly. The metal salt solution was slightly acidified with HN03. Ettrz (10 mmol), dissolved in H20 (10 ml) was added slowly to the boiling solution of the metal salt. The complex crystallized after standing for several days.
X-ray data collection
A single crystal of good quality was selected and mounted on an Enraf-Nonius CAD-4 diffractometer. MoKa radiation, monochromated by graphite, was used to determine the unit cell parameters and the space group as well as to measure the reflexion intensities. The diffraction data are listed in Table I . The data were corrected for Lorentz and polarization effects and for ab3orption [10] . After reduction of the intensities to structure factors a Wilson plot was calculated to obtain starting values for the scale factor and the initial thermal parameter B.
The experimental density was determined in a mixture of CCI4 and toluene.
Solution and Refinement 0! the Structure
The function minimized during the least-squares refinement was 2w(|F0| -|FC|) 2 with the weighting scheme to = crF~2. Discrepancy indices are defined as £ = 2|JF|/2|Fo| and £«, = F^/ZcoFo 2 ] 1 / 2 . Scattering factors and anomalous-dispersion corrections were taken from International Tables for X-ray Crystallography [11] .
A three dimensional Patterson synthesis revealed the positions of the Ni-ions. The positions of some of the non-hydrogen atoms were located by the usual Fourier techniques and refined by blockdiagonal least-squares. Hoeever, not all non-hydrogen atoms could be located by this method. Therefore the program NORMAL was used to calculate the strongest E values, making use of the positions of the Ni-ions. A structure in which two Ni-ions are bridged by three Ettrz groups was found by using the program MULTAN. The S atoms of the isothiocyanate groups appeared to be in disorder. The oxygens of the non-coordinating H2O molecules and C7 of triazole ring 2 could not be located by this procedure. Seven cycles of isotropic refinement yielded R = 0.138 (£"> = 0.193). The other nonhydrogen atoms were located by Fourier methods. C7 of triazole ring 2 as well as the oxygens of the non-coordinating H2O molecules appeared to be in disorder. After seven cycles of isotropic refinement, including all non-hydrogen atoms, R decreased to 0.107 (5. = 0.140). Six cycles of anisotropic refinement yielded £ = 0.064 (£" = 0.087). Only two H-atoms could be located from a difference Fourier syntheses. Apart from the hydrogens attached to C(2,6) and C(2,7) and the water hydrogens, the hydrogens were placed at calculated positions. Nine cycles of anisotropic refinement led finally to £ = 0.040 (£" = 0.051) (significant reflexions only). Three cycles including all reflexions yielded £= 0.062 (£" = 0.051).
The positional parameters of the non-hydrogen atoms are listed in Table II Table III and IV. The stereochemistry of one unit Ni2(Ettrz)4(Ü20)(NCS)4 is shown in Fig. 1 , with the labeling of the atoms, used in Table II , III and IV.
Table III. Intramolecular distances (A) and angles (°) in Ni2(Ettrz)4(H20)(NCS)4 • 2.5 H2O except Ettrz rings (e.s.d.'s include errors in the cell parameters).
Ni(l) -
The structure consists of dimeric units in which two Ni-ions are bridged by three 1,2-bicoordinating Ettrz groups. Two N donating NCS -groups and an Ettrz coordinating by only one N atom complete the NiNe octahedron around one Ni-atom. For the second Ni-ion, which is also coordinated octahedrally, the monodentate coordinating Ettrz is replaced by a H2O molecule.
The positions of the binuclear units in the unit cell are depicted in Fig. 2 .
There is a reasonable agreement between the geometries of the trz rings, described in the literature [4, 6] , and those of the Ettrz rings 1, 2, 3 and 4. The deviating distances in triazole ring 2 are probably caused by the disordering of the Etgroup.
The asymmetrical coordination around the Niions, which is very remarkable, is probably stabilized by hydrogen bonding. Thermoanalytical experiments already showed that hydrogen bonding is expected to play an important role in the stability of this compound [7] . The disorder, present in the structure, hinders the location of the hydrogen atoms belonging to the H2O molecules. However, a possible scheme for hydrogen bonding in the structure is proposed (Fig. 3) . The water molecules form hydrogen bridges with other H2O molecules and with the sulfur atoms of the isothiocyanates. 0(4), with multiplicity 0.49 has rather high standard deviations. The presence of this H2O molecule may be doubtful, but nevertheless it was included in the refinement. 
Final Remarks
The title compound is, to our knowledge, the first synthesized binuclear Ni compound with 3 bridging triazoles. The structure shows much resemblance with the structure of Mn2(4-Metrz)5(NCS)4 [6] . Only in the latter case the coordinated H20 molecule is replaced by a Metrz unit, which implies a much more symmetrical coordination.
The related compounds with Mn, Fe and Co are X-ray isomorphous with the title compound [7] .
Further investigations on the coordination chemistry of 4-substituted, 1,2,4-triazoles will also deal with other substituents, namely J-butyl and allyl.
This class of compounds is particularly interesting from a magnetochemistry point of view, because of the occurrence of well-separated dimeric units. 
